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' W0 95a42^^, PCT/OS9S/0915: 

• 1 Specification 

2 XBD08C0PZC BURGXCJkZ* ZH8T&11MBST 

3 

5 This application is a continuation-in«>part of my co- 

6 pending D.S, Patent Application serial No, 08/025,003, 

7 filed March 2, 1993 which is a continuation-in-part of sty 

8 co-pending U.S. Patent Application Serial No. 07/779,108 

9 filed October 18, 1991. 

10 

11 BAnKironnwn oy m Twrowrrow 

12 yiald of tbe imrmtion 

13 This invention relates to a surgical instrunent and more 

14 particularly to an instrunent vith the capability for 

15 continuous irrigation and evacuation of fluid into and out 

16 from a body cavity of a patient during Laparoscopic or 

17 Endoscopic surgical procedures, and for the siaultaneous 

18 measurement of tissue impedance and the ablation of tissue 

19 vith fixed or retractable electrodes using R.F. energy. 
20 

21 Brief DescriDtlon of iAm Pirioif xi^ 

22 liaparoscopic/endoscopio surgical procedure allovs a 

23 surgeon to see inside the body cavity of a patient without 

24 the necessi^ of large incisions. This rednoes the 

25 chances of infection and other complications related to 

26 laurge incisions. The endoscope furthtt* allovs the surgeon 

27 to manipulate microsurgical instruments vithout ijopeding 

28 the surgeon's viev of the area under consideration. 

29 During these surgical procedures it is desirable for as 

30 fev lines as possible to enter the body of the patient. 

31 This reduces the size of the inoision the surgeon needs to 

32 make. It follows f r o m this that the greater the number of 

33 functions provided by a single instrument or the greater 

34 the number of instruments able to be passed through a 

35 single line entering the patient's body, the better. 

36 Fusrthermore, in certain procedures it may be desirable 

37 to irrigate the area under consideration. This in turn 
36 necessitates the evacuation of the irrigation fluid or. 
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X Boving parts. Siadlarly If any of the instrunantation is 

2 to ba rausabla, sueh instroaentati n, including the 

3 valves, should be capable of being efficiently clean d by, 

4 for exan^le, flushing. 

5 Uhited States Patent 4,668,215 (Allgood) discloses a 

6 valve for svitthing between an evacuation and -an 

7 irrigation conduit and allowing both such evacuation and 

8 irrigation to be done via a single line entering the 

9 patient* Ibe nechanisn for svitching between the 

10 irrigation, evacuation and closed configurations is by 

11 neans of a L-valve or T-valve. This patent, in another 

12 enbodiment thereof, further provides for a piston valve 

13 for Ba)cing an on^of f connection between an evacuation port 

14 and the line leading into the patient. 

15 The Ir- and T-valves have the disadvantage that they must 

16 be aanipulated by rotation by the surgeon, \isually using 

17 his/her free hand. The piston valve disclosed in this 

18 patent has the disadvantage that it has many areas where 

19 blood and tissue aocunulation and coagulation can occur 

20 whi<^ nay result in the malfunctioning of the valve* In 

21 addition, the piston valve has numerous **dead^ areas where 

22 fluid flow would not Goour. This precludes the device 

23 from being effectively cleaned ^by commonly used flushing 

24 techniques. Pinally, the Xllgood patent does not disclose 

25 a single body for housing an evacuation/ irrigation control 

26 valve together with a housing for laparoscopic and 

27 microsurgical Instrumentation. 

28 A surgical valve that the applicant is aware of is the 

29 piston valve Ulustn^ted in Vig. i of the accompanying 

30 drawings. 

31 In this valve a piston 10 is located^ within a cylinder 

32 11* The piston 10 can be moved along the bore of the 

33 cylinder 11 by means of a plunger 12, from a closed 

34 position (as shown) to an open position in which a conduit 

35 13 is aligned with an access port 14. This allows fluid 

36 flow along a path to or from access port 14, via conduit 

37 13 and space 16 from or' to a further port 15. Upon 
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1 Bonopolar or bipolar radio frequoncy connector which oxite 

2 into the accesa conduit in such a Banner so as to s&ake 

3 radi freqnancy connection vlth a probe received by^ the 

4 probe connector* 

5 Preferably the connector for receiving an end, for 

6 convenience called the locating end, of the probe would be 

7 in the fom of a receiving bore in the access condtiit 

8 which would include a plurality of O-^rings which provide 

9 a fluid-^ight seal around the locating end of the probe. 

10 Zhese O-rings also function to retain the probe in the 

11 receiving port vhile allowing the probe to be rotated. In 

12 one eabodijDent of the invention, the o-rings are, instead 

13 of being located vithin the receiving bore of the access 

14 conduit, located about the locating end of the* probe. 

15 This invention also provides for a valve, for use as 
15 either an evacuation or an irrigation valve, the valve 

17 craprising a housing, an activator connected to the 

18 housing, at least a first and a second valve access 

19 conduit, both of which exit into the housing and a fluid 
20. iapervious seal nounted within the housing such that 

21 aetivi^tion of the activator causes the first valve conduit 

22 to aove axially relative to the seal and the second valve 

23 conduit sudi that the seal is disengaged and the conduits 

24 are placed in direct fluid coBsunication with each other. 

25 Typically, the instruaent of the invention would contain 

26 two of the above described valves. One valve would act as 

27 an evacuator control while the other valve would act as an 

28 irrigation control. Both valves coBBunicate into a single 

29 access conduit which, when the instrument is in use, 

30 continuously flows into the patient via the receiving bore 

31 and the hollow interior of the electrostatic probe. 

32 Preferably the endoscopic surgical instruaent of the 

33 invention is in the fora of a pistol with the *barrel" 

34 portion thereof having, at one end thereof, the receiving 

35 bore for the locating end of the endoscopic probe and, at 

36 the other end thereof, the access p o r t for the 

37 Bicrosurgical instmaents and endoscopes. 
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1 in the art after having read the following detailed 

2 idttflcripti n of the pr f erred enbodiaent which is 

3 illuatrated in the s veral figures of the drawing. 
< rm m PBMmtgg 

5 In the following drawings t 

6 FXO* 1 is a partial sectional elevation through a prior 

7 art piston valve; 

8 na. 2 is a diagraaiaatic section through a seai-exploded 

9 elevation of one eabodiaent of the endoscopic surgical 

10 instrument of the invention; 

11 rZG. 3 is an illustration of a tricuspid valved access 

12 port illustrated in plan (a) and elevation (h) views; 

13 no. 4 is a section through a receiving bore of the 

14 instrument illustrating one way of locating a prbbe in the 

15 bore; 

16 7X0« 5 is a section through at sijuilar receiving bore 

17 showing a different way of locating a probe in the bore; 

18 yio. 6 is a side view illustrating in (a)-(i) various 

19 electrostatic probe operational ends; 

20 rxo. 7 is a section throu^ a valve according to the 

21 invention with the valve being in the shut position; 

22 no. a is the valve of no. 7 in the open position; 

23 no. 9 is • partial section through a different type of 

24 valve also suitable for use in the instrument of the 

25 Invention; 

26 nos. lOr 11, 12 and 13 are diagrammaldc illustrations 

27 showing various configurations of valve operating buttons 

28 and triggers; 

29 no. 14 is an escploded view of an alternative embodiment 

30 of the surgical instrument of the invention Illustrating 

31 a disposable valve cartridge; 

32 no. 15 is a cross section through the disposable valve 

33 cartridge illustrated in Tig. 14; 

34 no. 16 is a partially sectioned view of another type of 

35 valve which can be used in the surgical instrument of the 

36 Invention; 

37 no. 17 is a perspective view of an alternate embodiment 

38 of the endoscopic surgical instrument having generally 
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1 this is in the font of a R.F. connector. The advantage of 

2 a R.F. connector is that it is an industry standard and 

3 can be used for connecting the instruaent 20 t standard 

4 R.P. energy sources aarketed by a nuaber f different 

5 , aanofacturers. 

6 ThB radio frequency connector 29 exits into the access 

7 conduit 25 vfaere it makes connection with a point 30, on 

8 the locating end 27 of a probe 28 received by the probe 

9 cosmactor 26. 

10 nie surgical instrument 20 also includes a port 31 vhich 

11 allows the surgeon to insert mic rosur gical instrumentation 

12 and vieving devices along -the access conduit 25 and the 

13 bore of the hollow probe 28 to exit from the end 32 

14 thereof* The port 31 should provide a fluid-tight seal 
X5 vhen no microsurgical instrumentation is boing used with 

16 the surgical instrument 20. -This will prevent fluid, 

17 vhich may be moving along the access conduit 25 to or from 

18 : the patient » from leaking* 

19 Typically, the access port 31 is in the form of a 

20 cGmmercially availabla tricuspid valve as illustrated in 

21 . FI6S« 3(a) and (b). In thase figures, the valve 31 is 

22 shown as being constituted by three segments 32 which in 

23 plan view are wedge-shaped and which together form the 

24 ; disc shaped sealing portion of the valve. The segments 32 

25 are held together by means of a circumferential ring 33 

26 which biases the three segments 32 together to form a 

27 ' fluid-ti^t seal. In use, the microsurgical 

28 instrumentation are inserted through the valve at a point 

29 34 where the apexes of the segments 32 come together. 

30 This Insertion forces the elements of the valve apart to 

31 . allow ingress of the microsurgical instrumentation. The 

32 effect thereof is shown in broken lines in FIG. 3 (b) . 

33 When the instrumentation is removed from the valve 31, the 

34 segments 32 are pulled together to form the seal. 

35 In no. 4 the probe connector 26 is shown to be 

36 constituted by a receiving bore which is coaxial with the 

37 fluid access conduit 25. In practice, the diameter of 

38 this bore would be the same as that of the access conduit 
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1 no. 5 fmrther illtistrattts an al^ornative positioning of 

2 . the O-rings 36* In this case they are located on the 

3 locating end 27 of the probe 28. 

4 Frae TZQB. 4 and s, although not shown, it will be 

5 apparezit that the diaaeter ot the operational shank 2aa ot 

6 the probe 28 can be variable. Typically, the probe, as 

7 shovn, would have a diaaeter of 5bb« This diaaeter can, 

8 however, be increased to lOaa which would be close to the 

9 diameter of the locating end 27 of the probe, as well as 

10 that of the internal bore diaaeter of the access conduit 

11 25. l!he advantage of lOam diaaeter probes is that the 

12 evacuation of reaoved tissue and objects such as the gall- 

13 stones oan be acre effectively achieved. Obviously, when 

14 the bore of the operating shank 28a of the .probe i the 

15 locating end 27 and the access conduit 25 are all loaa in 

16 diaaeter, the diaaeter of the evacuation port 22 and its 

17 related valve 24 and connector tube 24a aust also be lOaa. 

18 In TZa. 6 (a) to (i), a side view of nuaber of different 

19 electrode shapes are illustrated. It will be appreciated 

20 that the electrode tips could be either aonopolar or 

21 bipolar.^ In the case of bipolar electrodes, only me 

22 electrode is illustrated since a second electrode is fully 

23 obscured by the visible electrode. These electrode tips 

24 would be located on the operating end of the probe 28. 

25 As can be seen froB the figure, a nundber of the tips are 

26 not syaaetrical about the longitudinal axis of the probe 

27 28. It is for this reason that it is desirable for the 

28 probe 28 to be aounted on the instruaent in such a aanner 

29 to allow for a rotation of the probe about its 

30 longitudinal axis* As has been previously indicated, this 

31 will give the surgeon the opportunity of rotating any non- 
32 syaaetrical tips, inside the patient, without having to 

33 rotate his or her wrist. 

34 This invention extends also to an electrostatic probe 

35 28, substantially as described in any of the FZG8. 4 to 6. 

36 The details of one type of irrigation/evacuation valve 

37 are illustrated in nG8. 7 and a. The valve 24 indicated 

38 in both figures coaprises a housing constituted by a 
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1 op n reloBBv or the torca on the. button 51, the bias of 

2 th« tspring 5S will retnxn the valve to its shnt position. 

3 It 1» evident from tha construction of tha valvea 
A illttstrated in VZS8. 7 aa4 • that they can be readily 

5 cleaned by connonly used cleaning such as flushing. In 

6 addition, the valves have alnost no areas where blood and- 

7 tissue accoBUlation and coagulation can occur, and if such 

8 aceunilation and coagulation does occur the valves cannot 

9 be janaed in the open position. This is because the 

10 spring biasing the valve into its closed position is 

11 located in an effectively sealed area. Purtharaare these 

12 valves have been tested to a pressure of up to 100 pei 

13 without the integrity of the valve seal being adversely 

14 .affected. 

15 An alternative for» of valve, to that illustrated in 

16 °TI08. 7 and • above, is shoim in Tic. 9. In the figure 

17 ;the valve is shown to include a generally cylindrical 

18 valve body 60, an activating button 61 and a plunger 62. 

19 X boUow bore runs down the center of the valve body 60 

20 and ronf^lr" the valve seal 63. The valve seal 63 is nade 

21 ixp of a circular washer 63a and a sealing O-ring 63b and 

22 is screwed owto the bottoa of plunger 62. The valve seal 

23 63 is biased into its illustrated sealing position by 

24 ■eans of a spring 64 located in the bottom part of the 

25 valve body 60. 

26 TO open the valve, the button 61 is depressed so that 

27 the plunger 62 forces the valve seal 63 downwards against 
2B the bias of the spring 64 to a position shown in broken 

29 lines 63 », in the figure. As a result, a fluid path, 

30 indicated by arrows 65, is opened between an upper pai? of 

31 entoots 66 and a lower pair of cutouts 67, Each pair of 

32 cutouts opens into the hollow bore in the colter of the 

33 valve body 60 and, whan this valve is inserted into the 

34 surgical instruaent. into either an evacuation or 

35 irrigation conduit. Closure of the valve is achieved by 

36 releasing the button and allowing the spring 64 to return 

37 the valve seal 63 to the sealing position. 
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1 ibutton to nanipolate thB evacuation valva c uld be concava 

2 iiriiila tba button for naaipolating the Irrigati n valva 

3 jcsonld ba oonvexly shaped* 

4 ' TZO. X3 illustrataa atlll another arrangeaent of buttons 
- 5 and valves. In this case an arrangeaant partlcolarly 

6 suited to the valve shown in Via. 9. 

7 In this figure only the pistol grip 90 of the surgical 
a instruaent of the invention is shown. An irrigation port 
9 92 and evacuation port 94 enter the pistol grip 90 at the 

10 bottoa of its handle portion. The ports 92, 94 are, in 

11 use, respectively connected to irrigation and evacuation 

12 eondttits (not shown) and, to this end, suitable 

13 connectors, as illustrated, are provided. 

14 The irrigation port 93 coaaamicates with the nain access 

15 conduit 96 (referenced as 25 inJrzos. 2, 4 and 5) along an 

16 irrigation conduit 98 irtiich extends from the irrigation 

17 port 93 and into: the rear-of the bore lOO which, houses an 

18 [irrigation valve 102 • 7rae there it eaetends along the 

19 bore 100 to a point near tbe front of the bore fren «d&ere 

20 :it eacits into the body of the grip 900 to enter rear of 

21 the bore 104 which houses an evacuation valve 106. the 

22 irrigation-conduit, extends; direcfrly across Jtha bore 104 at 

23 this point and beooaes a central conduit 108 which 

24 iooasnnicates with the access conduit. 

25 [ On the other hand, the evacuation port 94 ccamiunicates 

26 with an evacuation conduit 105 which extends along the 

27 pistol grip 90 directly into the front of the bore 104, 

28 down to the bore 104 to its rear f roa where it exits into 

29 :the central conduit 108. 

30 in the position shown, both the irrigation and 

31 evacuation valves 102, 106 respectively, are shown in the 

32 off or shut configurations and neither evacuation or 

33 irrigation can take place. Should irrigaticm of the 

34 :patient be required, the dish-shaped irrigation buttra 110 

35 is depressed and the valve 102 opens (ie. its valve seat 

36 aoves to the right in the drawing) to allow irrigation 

37 fluid to pass along the irrigation conduit 98 and into the 

38 bore 104. In this bore 104 the evacuation valve 106 is in 
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ot the Instrannt. Hhen the carbrldga 120 is located in 
ithe grip 120 the actoatore 132 are located directly helov 
•a pair of operating triggers 140 %diich can be need to 
^operate the irrigation/evaooation procedures described 
^before. 

Finally, vhen the cartridge 120 is in place, it is held 
there by means of a retainer clip 142 whic^ clips in 
behind the cartridge 120. VbB retainer clip 142 has 
apertnres 144 f oraed in it to allov the irrigation and 
evacuation pipes 128, 130 to pass through it. 

jathou^ it vill be apparent that the valve ^^es 
described above are also suitable for use in the cartridge 
'120, a further valve configuration is illustrated in no* 
vfaidi illustrates the cartridge 120 in greater detail. 
' In this figure, the cartridge 120 is shown to include an 
irrigation conduit 150 and an evacuation conduit 152, both 
of vhich lead to a central access conduit 154 which 
extends down the center of the sale connector 134. 
Irrigation and evacuation procedures are controlled by 
irrigation and evaouatlon t valves 196 . and 158, 
respectively. 

She irri^tlon valve 156 . consists of a valve seal 160 
ittonnted onto a stea whi^ is screwed into an activator 
ibvttaa 132a. A fluid tight seal is provided for the valve 
156 by ui 0-ring 168. sounted^ onto the cap: i32a. Xhe valve 
seal 160 seals against a valve seat, foraed at the 
junction, betwem the irrigation conduit 150 and the 
central access conduit 154 wmA is held in the sealing 
position (as shoMn) by a spring XS2. 

\ Access to the valve seat is throo^ a hole 164 foned 
into the tc^ (as shown in the drawing) of the cartridge 
120. This hole 164 can be closed off wi^ a cap 166 and 
allows the irrigation valve 156 to be inserted into the 
cartridge l20. This is done by inserting the valve seal 
160 and its associated sten into the hole 164 frbn above 
and inserting the spring 162 froa' below, rrhereafter the 
cap 132a can be screwed onto the stea'to liold the entire 
valve 156 in place. 
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. X a fluid path X94 batv^^n an opaniitg 196 fozved in tba 

2 iaidewall of tha valva body and ite lovar and. Ralaasing 

3 !tba button 1S6 allows tha spring 192 to forca tha aaal 184 

4 iNiclc into tha closad position. 

5 : Qna advantaga of this valva is that it is very siapla 

6 and inaxpansiva to nanufactura and can, therafore, readily 

7 ba disposed of. 

8 Flnallyt it viU ba apparent to anyone skilled in tha 

9 lurt, that the surgical instmaant of this invention could 

10 be Bade froa any suitable natarlal. In the event that the 

11 Instroaient is intended for .single use, plastic aaterial 

12 could be used. Alternatively » for reusable or reposable 

13 instruBsnt, the instrument can be made of a sore dnrable 

14 katerial. 

15 : 7ZO. 17 is a perspective view of an endoscopic surgical 

16 instrunent 200 which is an alternate embodiaent of the 

17 jBurgical InatmMnt 20 described above. no. 18 is a 

18 i^artial sectional view of a portion of the instrunent 20O 

19 taken along the line 18-18 of FXa. 17 and no. 19 is 

20 iuiother view, of the instrument 200 taken as. indicated by 

21 ithe line 19-19 of no. 17. no. 20 illiistrates the 

22 retractable, electrode asseBbly: 202.; When viewed together, 

23 7X0* 17*20, illustrate the instrument 200 including an 

24 endoscopic instrument 201, a retractable RF electrode 

25 assembly 202, an continuous, irrigation and evacuation 

26 assembly 203, a R.F. energy source 285, and a tissue 

27 iiapedanca monitoring device 284. It will be appreciated 

28 :that, althou^ two retractable RF electrodes are 

29 iillustrated and subsequently described, in alternate 

30 embodiments the retractable electrode assembly could have 

31 one or more than two retractable RF electrodes. Also, 

32 although a bipolar retractable RF electrode assembly is 

33 ^illustrated and subsecruently described, it will be 

34 lappreciated that a monopolar retractable RF electrode 

35 iassezBbly could be used. 

36 The assembly 203 includes a housing 210, an irrigation 

37 valva assembly 214, and an evacuation valve assembly 220. 

38 The housing 210 includes an elongated portion 228 having 
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1 daivica 284, and a R.F* energy source 285. The sheath 248 

2 is generally parall 1 to the scope sheath 238. Th sheath 

3 248 and the sheath 238 are each inaertahle into an opening 

4 of an insert flange 242 « into the aperture of the handle 

5 portion 232 of the assembly 203 • The sheath 248 and the 

6 sheath 238 are insertahle within the conduit 212 and are 

7 each of stiff icient length such that Mhm each is fully 

8 inserted within the conduit 212, each extends slightly 

9 beyond the tip end 230 of the cylindrical portion 228. 

10 She endoscopic .instronent or endoscope 201 is 

U substantially siailar to the endosc^e instrunent 

12 described above, and can be any of a nuaber of devices 

13 known in the prior art. An eyepiece 204 is shown attached 

14 to the endoscope 201. The endoscope 201 is slid into the 

15 scope sheath 238 until the eyepiiace 204 engages a flange 

16 240 lAlGh is atta^ed to the sheath 238. Thus, the 

17 endoscope 201, and the sheath 248 of the retractable 

18 electrode assenbly 202 are both Insertable within the 

19 portion 228 of the Irrigation and evacuation assesnbly 203* 

20 Each of two SF electrodes 250a, 250b is sheathed within 

21 its respective guid^ ahi^ Although the 

22 illustrated obodiaent dqplcts twer RF electrodes, it will 

23 be appreciated that the assembly 202 could have one or 

24 more than two electrodes. Each electrode 250a, 250b 

25 includes a first or distal end 249a, 249b, a second, or 

26 proxiaal iend 247a, 247b, and a central portion (not shown) 

27 di^sedly connected therebetween. A coating of 

28 insulation 246 is disposed onto the bare electrode 250. 

29 The insulation coating 246 nay be in the f om of a tube of 

30 aaterial (such as teflon) heat shrunk around the Istare 

31 electrode 250. Alternately, the insulating coat 246 nay 

32 be powder deposited, using vacuoa deposition techniques, 

33 onto the bare electrode 250. In either case, nearly the 

34 entire length of the bare electrode 250 is covered by the 

35 insulating coat 246. 

36 The electrodes 250a, 2501:^ have a generally constant 

37 diansfter throughout its entire length and are sised such 

38 that they can be slid within the sheaths 248a, 248b. That 
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.1 Bach connecting plxi 272a, 272b is in cnmnninicatiion vitb a 

2 vira 274a, 274b ach of vhleh passes ttarough tha plunger 

3 2S49 through an opening 278, and into an insulated line 

4 276 Which is teminated in a plug 280 which is natingly 

5 engagable with a receptacle 282 of the tissue iapedanee 

6 neascring- device 284. Tha R.F. source 285 is in 

7 electrical coanuni cation with the inpodanee aeasuring 

8 device via electrical lines 283a and 283b. The source 285 

9 and the iaqpedance aeasuring device 284 are connectable in 

10 parallel in order to gat realtisa ixqiedance Beasurenent of 

11 tissue engaged between the first ends 249a, 249b of each 

12 of the electrode 2S0a, 250b. 

13 She Bovenent aedhanisB. 236 includes a finger ring 

14 portion 252, and a thOBb ring portion 254. l!he finger 

15 ring portion 252 is a genorally flat plate having finger 

16 loops 25la, 251b fomed therein. A passage 262 is foraed 

17 through the finger ring portion 252 such that the 

18 longitudinal axis of the passage 262 is disposed between 

19 eaA finger loop and lies coplanar with the plane of each 

20 finger loop. The^ sleeve. 256,.. and a cylinder 258 are 

21 partially insertad^ into, opposite^ends of the passage 262. 

22 The sleeve 256. has a passage longitudinally foraed therein 

23 so as to receive the covering 244. The cylinder 258 has 

24 a passage longitudinally f oraed therein irtiich is aligned 

25 with the passage of the sleeve. The plunger 264 is 

26 slidable within the passage of the cylinder 258. One end 

27 of the plunger is attached to the thuab ring portion 254, 

28 and the connection pins 272a, 272b are nounted to the 

29 other end of the plunger 264. The outer surfece of the 

30 plunger 264 is visible ..throu^ an access cutout 270 foraed 

31 in the cylinder 258. Xn one eabodlBent, an indicator post 

32 266 is atta^ed to the outer surface of the plunger 264 

33 and passes through the access cutout 270 to give an 

34 iaaediate visual indication of the position of the plunger 

35 264 within the cylinder 258. In a preferred eabodiaant, 

36 the outer surface of the plunger 264 is scored with a 

37 plurality of indicator aarks 268 to provide a visual 

38 indication of the position of the plunger 264 within the 
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1 predater&ined esetension lexigth L in order "bo pexnit the 

2 bare el ctrode to penetrate a tissue portion up to the 

3 full L value. Further, th first ends of each needle 

4 electrode are separated by a predetermined sq;>aratlon 

5 vldth « (^rpi^^ly 0.1-2.0 ca) and each first end foru a 

6 predetermined angle 6 with respect to the longitudinal 

7 axis of portion 228. In the illustrated embodimcort, the 
B angle 0 is 90 degrees. Typical values for 6 range between 
9 0 and 360 degrees. 

10 During surgical procedures, the tip end 230 of the 

11 portion 228 of the instrument 200 is brought adjacent to 

12 a target tissue area of the body cavity. The first ends 

13 of each electrode are extended beyond their respective 

14 sheaths such tha^ each f irvt end is embedded into the soft 

15 target tissue area theretafy defining a tissue portion 

16 engaged between the adjacent first ends of each electrode. 

17 the power source is energised and R.F. energy is 

18 transmitted from one electrode to the adjacent electrode. 

19 She energy transmission causes a. coagulation of the tissue 

20 portion engaged between . the : adjacent electrodes and 

21 ablation of the target tissue. 

22 Using the present invention, the surgeon can predict and 

23 control the amount of tissue ablation/coagulation with 

24 greater accuracy and safety. As described above, the 

25 spacing between the two parallel first ends of ea^ 

26 electrode remains constant at some predetermined K value, 

27 e.g. 1.0 cm. Jllso, the extension of the electrodes beyond 

28 the insulators at a given angle « i.e. the depth of 

29 ' penetration of ea^ first ends, of each electrode into the 

30 soft tissue portion, can be precisely controlled by 

3 1 observing the indicator marks on the plunger . 

32 Predictable and precise tissue ablation is therefore 

33 possible with the present invention because the depth of 

34 ea^ first end of eaA electrode in soft tissue can be 

35 precisely controlled by the surgeon. That is, the surgeon 

36 can predict a cylindrical soae of ablation by controlling 

37 the depth of the retractable first ends into the soft 

38 tissue portion. This precise depth control enables the 
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X hi^^iavt value tbe audiJ>la signal dacraasM in frequancy. 

2 . Xn tha prraant izivantiont the tiasaa isq>edance is 

3 Moitorad or wmmmacnA on a relative baais* Thai: la, the 

4 iqpedanoe aeasarad or ttonitoreA Is tha iBpedanee of the 

5 tissue engaged betireen thm tvo needle electrodes. 

6 no* 22A through 22B illtistrate altamata electrode 

7 configurationa. It will be noted that the preferred 
a enbodiaent of the preaent invention includes two 
9 electrodea with a 8 of 90 degreea, and a L* value of 0-3 

10 en, and a W value of 0.1-2.0 ca. It will he appreciated 

11 that a variety of electrode configurationa, with 

12 associated L, N; and 6 values within the above specified 

13 ranges, are possible. However, it is generally pref arable 

14 to lisit tha total nuabar of elactrodes to six or lass. 

15 It will be notsd that in the enbodiaants illustrated in 

16 TXa. 22Jk»22e, 220->22<, the electrodes 250 are guided by 

17 tha shape of the aheath 248. That is, the electrodea can 

18 be directed towards or away froa eac^ other if the guide 

19 sheaths are angled towards or away froa aach other. 

20 Siadlwply,^.dlfferant ft valua» are possible if the sheaths 

21 . are fotaadcwlth "Uie^^appropristttly angled bends. 

22 However> in the embodi&ents illustrated in TtO. 22D-22T, 

23 the sheaths are substantially straight and the electrodes 

24 thansalves are bent in order to direct then in certain 

25 orientations. Thia feature is aore clearly shown in TXa. 

26 22 imich illustrates a typical electrode having a bend 

27 foraed at the location depicted by noaeral 257. When the 

28 electrode is disposed within the sheath 248 , the electrode 

29 250 is in contact with at least one portion 259 of the 

30 inner surface of the sheath 248 because of the bend 257. 

31 When the electrode is extended beyond the sheath (shown in 

32 phantom lines) , the electrode "flattens" within the sheath 

33 248 while the electrode tip angles away fron the sheath 

34 centarline in accordance with the bend 257 formed in the 

35 electrode. 

36 no. 24 illustrates a retractable electrode surgical 

37 instruaant 300 tdiich is an alternate eabodinont of the 

38 retractable electrode instrument 200 (Fia* X7)- The 



-27- 



W09Sm2S9 PCT/US9Sm9lSr 



X 1. An endoscopic surgical instnxmen^ comprising: 

2 a) a houflijigi 

3 b) a singls access conduit being disposed within said 

4 'honsing, axid having a provlTnsl end and a distal end; 
5* c) an irrigation port formed in said housing; 

6 d) an evacuation port formed in said housing, each of 

7 said irrigation and said evacuation ports being in fluid 

8 eoBsnnieatioii, throu^ Independent valves , vlth said 

9 :proixi3Bal end ot said single access conduit; 

XO e) an aperture and a closure therefor, said aperttnre 

XI being foraed In said housing, and said closure being 

X2 openable to allov the . ingress of alcrosurgical 

X3 .instruBsntatlm into said proaeinal end of said single 

14 access conduit; and 

15 f) RF electrode means insertable into said aperture 
X6 and into said single access conduit and having a length so 
X7 ias to protrude beyond said distal end of said single 
IB access mndnlit,.- .said RF- eleotrpde means for engaging a 
X9 hody tls.gae ;pprtlon» ..andvf QP^ ablating said 

20 >ody tissue portion, and measuring > an impedance - value 

21 :associated vlth said body tissue portion. 

1 2. An endoscopic surgical instrument as recited in 

2 claim 1, idiereln said RF electrode means Includesi 

3 a) a first RF electrode having a distal end and a 

4 proximal end, said first RF electrode being disposed 

5 vlthln an insulating sheath; 

6 b) elongated guide means encasing said first RF 

7 electrode and said Insulating sheath, for guiding said 

8 first RF electrode to a predetermined angle value f roa the 

9 longitudinal axis of said single access conduit; 

XO c) electrode movement mechanism means, attached to 

XX said proximal end of said first RF electrode, for moving 

X2 said first RF electrode ylthin said guide means, said 

X3 distal end of said first RF electrode is extendable beyond 
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Within each of associated guide means, and said distal 
ends f each of said first SF electrode and said second HF 
lectrode is eac t e nd abl beyond and retractable vithln each 
of said associated guide aeans, and vhen each of said 
distal ends of each RF electrode is extended beyond said 
associated guide aeans said energy source means is 
energised to pass electrical current from one KF electrode 
to the ether and said tissue impedance measurement xbeans 
measures the impedance of tissue engaged between each of 
paid distal ends of each SF electrode. 

4. An endoscopic surgical instrument as recited in 
Glaim 3, wherein: 

a) said predetermined angle value is greater than 0 
degrees and is less than 360 degrees; 

b) said second predetermined angle value is greater 
than 0 degrees^ and is less than 360 degrees; 

c) said predetermined length valae is greater than 0 
cm and ie less than 3 cm; 

d) eaid second predetermined, length value is greater 
than 0 cm and is less than* 3 cm; and 

e) said predetezmined:^^^vidth vUue is greater than 0.1 
cm and is less thnn 2.0 cm. 

5. An endoscopic surgical instrument as recited in 
claim 3, vhereint 

a) said predetermined angle value is equal to said 
second predetermined angle value; and 

b) said predetermined length value is equal to said 
second predetermined depth value. 

6« A retractable RF electrode assembly for ablating 
and measuring the isq;>edance of a body tissue portion r 
comprising: 

a) a first RF electrode having a distal end and a 
proximal end, said first RF electrode being disposed 
within an insulating sheath; 
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aaid distal end of said second RF eIect:rode is extendabls 
beyond an open end of aaid second guide neans up te a 
second predeternin d length value s as to be engagable 
vlth cmd insertabls into said body tissue portion; 

d) said proxlaal end of said second RT electrode is in 
electrical coasunication with said energy source neans and 
said tissue lapedance aeasurenent aeans; and 

e) idiereby said electrode sovement aechanisa means 
moves each of said first RP and said second RF electrodes 
vithin eacih of associated guide means, and said distal 
ends of each of said first RF electrode and said second RF 
slectrode is sxtendable beyond and rstraetable within each 
of said associated guide means, and when eai^ of said 
distal ends of each RF electrode is extended beyond said 
associated guide means said energy source means is 
energised to pass electrical current from one RF electrode 
to the other and said tissue ixopedance measurement f^^ti? 
measures the Impedanne of tissue engaged between each of 
said distal ends of each RF electrode. 

8. A retraotable RF ^lectrode^ assembly as recited in 
claim 7, wherein: 

a) said prsdetermined angle value is gmter than 0 
dsgrees and is less than 360 degrees; 

b) said second predetermined angle value is greater 
than 0 degrees and is less than 360 degrees; 

c) said predetermined length value is greater than 0 
cm and is less than 3 cm; 

d) said second predetermined length value is greater 
than 0 cm and is less than 3 cm; and 

e) said predetermined width value is greater than 0.1 
cm and is less than 2*0 cm. 

9. A retractable RF electrode assembly as recited in 
claim 8, wherein: 

a) said predetermined angle value is equal to said 
second predetermined angle value; and 
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10 11) a guldtt wire disposed within each of said 

11 guide Beans and having a first end attached to eai^ said 

12 bellows portion of each of said guide means; and 

13 o) whereby actuating said lever tensions each of said 

14 guide wires and varies each of said predeterained and said 

15 second predetermined angle value. 

1 14 « A retractable RF electrode asseably as recited in 

2 clain 6, further including: 

3 a) neans for bending said guide means to vary said 

4 pradetermined angle value. 

1 15. A retractable RF electrode assembly as recited in 

2 elalA 14, wherein 

3 a) said guide means Includes a bendable bellows 

4 portion disposed at a distal end of said guide means; 

5 b) said bending means includes 

6 i) a lever attached to said housing; 

7 11) a guide wire disposed within SMid guide means 

8 and having a first end attached to said bellows portion of 

9 said guide neans; and 

10 c) whereby actuating said lever tensions said guide 

11 wire and varies said predetermined angle value. 

1 16. A retractable RF electrode assembly as recited in 

2 claim 7, further including; 

3 a) means for bending each of said guide means for each 

4 of said first BF electrode and said second KF electrode to 

5 vary each of said predetermined and said second 

6 predetermined anglci values. 

1 . 17. A retractable RF electrode assembly as recited in 

2 claim 16, wherein 

3 a) each of said guide means for each said first and 

4 said second RP elactrodes includes a bendable bellows 

5 portion disposed at a distal end of each of said guide 

6 means; 
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